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Decreased Copper Concentrations But Increased Lysyl Oxidase in Rhesus
Monkey Model of Myocardial Ischemic Infarction
Ying Xiao,1 Xin Nie,1 Pengfei Han,1 Y. James Kang1,2
1Regenerative Medicine Research Center, Sichuan University West
China Hospital, Chengdu, Sichuan, China; 2Department of
Pharmacology and Toxicology, University of Louisville school of
medicine, Louisville, Kentucky, USA
OBJECTIVES Ischemic injury leads to collagen deposition in the
heart. Lysyl oxidase (LOX), a copper (Cu) dependent enzyme, cata-
lyzes cross-linking of collagens. The present study was to investigate
the relationship between Cu concentrations and LOX activities in the
heart of ischemic infarction.
METHODS Rhesus monkeys were subjected to coronary artery liga-
tion, developing ischemic infarction. At 8 weeks after the surgery,
monkeys were sacriﬁced and the molecular changes in the hearts were
determined by Western blot, polymerase chain reaction (PCR), LOX
enzyme activity, and atom absorption spectrometry (AAS). Collagen
deposition was detected by hematoxylin and eosin (HE) staining,
Masson’s staining, and immunohistochemistry.
RESULTS Both type I and III collagen mRNA levels were increased
along with increased collagen and cross-linking degree. LOX protein
levels and enzyme activities were signiﬁcantly increased. However,
Cu concentrations were signiﬁcantly decreased.
CONCLUSIONS The increase in the Cu-dependent LOX activity with
the decrease in the total Cu concentrations would predict a redistri-
bution of Cu under ischemic condition, leading to enhanced collagen
deposition.
This study is supported by National Science Foundation of China
(81230004 and 81300109).
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Inhibition of PKR Impairs Angiogenesis Through a VEGF Pathway
Zhaowei Zhu,1 A.F. Chen2
1second Xiangya Hospital; 2third Xiangya Hospital
OBJECTIVES Peripheral artery disease (PAD) is a common clinical
problem, and its pathophysiological mechanisms are incompletely
understood. Double-stranded RNA-activated protein kinase (PKR) is
a ubiquitously expressed serine/threonine protein kinase. Although
PKR has been reported in antivirus and the immune system, the role
of PKR in vascular function, especially in angiogenesis, is still
unclear.
METHODS PKR activation was measured by Western Blot in hypoxic
HUVECs. PKR siRNA was used to inhibit PKR expression in HUVECs.
After transfected with PKR siRNA, Matrigel tube formation, wound
healing and proliferation were tested in HUVECs.
PKR-/- and wild type (WT) mice were used in our experiments. Hind
limb ischemia model was developed and Laser Doppler Imaging sys-
tem was used to measure hind limb blood perfusion before and
immediately after surgery and then at 7-day intervals, until the end of
the study, for a total follow-up of 28 days after surgery. Proliferative
endothelial cells in ischemic muscle were tested with immunohisto-
chemistry stain of CD31.
VEGF expression in HUVECs and muscle were measured by Western
Blot in HUVECs
RESULTS Blood ﬂow recovery was signiﬁcantly delayed in PKR-/-
vs. WT mice (n ¼ 9, P < 0.01), accompanied by 34% reduced
CD31-positive stain in ischemic muscle 28 days after procedure
(n¼9, P<0.05). PKR expression decreased in the ﬁrst 12 h and
increased to peak at 24 h in human umbilical vein endothelial
cells (HUVECs) in response to hypoxia (n¼3, P<0.05). Accordingly,
phospho-PKR expression increased in HUVECs 24 h after treatment
with hypoxia (Western blot analyses, n ¼ 3, P<0.05). Inhibition of
PKR by siRNA reduced microtubule formation (n¼3, vs. control
siRNA, P < 0.05) and migration (wound healing, n ¼ 3, vs. control
siRNA, P<0.05) by 33 and 59%, respectively. Vascular endothelial
growth factor (VEGF) expression in ischemic muscle from PKR-/-
mice was signiﬁcantly decreased by 54% 1 day after procedure
(n ¼ 3, P < 0.05, vs. WT) and by 63% 7 days after procedure
(n ¼3, P<0.01, vs. WT), respectively. At the same time, VEGF
expression in HUVECs decreased by 21% (n¼3, P<0.05, PKR siRNA
vs. control siRNA).
CONCLUSIONS These ﬁndings demonstrate that PKR mediates
angiogenesis through a VEGF pathway, which may form the basis for
future intervention of PAD.GW26-e5358
Apelin/APJ Signaling Promotes Hypoxia-Induced Proliferation of
Endothelial Progenitor Cells Via PI3K/Akt Signaling
Jingchang Zhang, Qiming Liu, Xinqun Hu, Zhenfei Fang, Liang Tang,
Shenghua Zhou
Department of Cardiology, the Second Xiangya Hospital of Central
South University
OBJECTIVES To determine hypoxia culture promoting proliferation
of EPCs via HIF-1a/Apelin/APJ signaling.
METHODS (1)EPCs of C57BL/c mice were isolated with density
gradient centrifugation and adherence screening method.
(2)Related target genes, including plasmid and interference ribo-
nucleic acid (siRNA) of HIF-1a, Apelin and APJ, were transfectded on
EPCs with Lipofectamine 2000.
(3)PI3K inhibitor (LY294002) is used for blocking the PI3K/Akt signal
pathway, and PI3K agonist(740Y-P) for the activation of the PI3K/Akt
signaling pathway.
(4)Normoxia and Hypoxia culture group were setted to study the
effects of hypoxia culture in Apelin/APJ expression on EPCs. Nor-
moxia, Hypoxia, NormoxiaþHIF-1a plasmid and HypoxiaþHIF-1a
siRNA culture group were setted to study if the Apelin /APJ expression
on EPCs were regulated by HIF-1a signaling. Normoxia, Hypoxia,
NormoxiaþApelin/APJ plasmid and HypoxiaþApelin /APJ siRNA cul-
ture group were setted to study if hypoxia culture promoting prolif-
eration of EPCs via HIF-1a/Apelin/APJ signaling. Hypoxia,
HypoxiaþLY294002, HypoxiaþApelin siRNA and HypoxiaþApelin
siRNAþ740Y-P culture group were settled to study hypoxia-induced
proliferation of EPCs if via Apelin/PI3K/Akt.
(5)RT-PCR and Western Blot were used to detect the related protein
signaling expression in EPCs.
(6)Apoptosis and proliferation of EPCs were tested with ﬂow
cytometry and MTT method respectively.
RESULTS (1)Compared with Normoxia culture group, the molecules of
Apelin/APJ expression on EPCs of Hypoxia culture group increased
(P<0.01).
(2)Compared with Normoxia culture group, the molecules of Apelin/
APJ expression on EPCs of NormoxiaþHIF-1a plasmid increased too
(P<0.01). Compared with Hypoxia culture group, the molecules of
Apelin/APJ expression on EPCs of HypoxiaþHIF-1a siRNA decreased
(P<0.01).
(3)Compared with Normoxia culture group, the EPCs apoptosis of
NormoxiaþApelin/APJ plasmid culture group decreased (P<0.01), and
the EPCs proliferation ability increased (P<0.01). Compared with
Hypoxia culture group, the EPCs apoptosis of HypoxiaþApelin/APJ
siRNA culture group increased (P<0.01), and the EPCs proliferation
ability decreased (P<0.01).
(4)Compared with Hypoxia culture group, the EPCs apoptosis of
HypoxiaþLY294002 culture group increased (P<0.01), while the EPCs
proliferation decreased (P<0.01). Compared with Hypoxiaþ Apelin
siRNA culture group, the EPCs apoptosis of HypoxiaþApelin
siRNAþ740Y-P culture group decrease (P<0.01), while the EPCs pro-
liferation increased (P<0.01).
CONCLUSIONS Hypoxia culture promoting proliferation of EPCs
mediated by Apelin/PI3K/Akt signaling.
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Effects of Yiqihuoxuejiedu Formula on Proliferation and Secretion of
Adventitial Fibroblast after Balloon Injury
Mingjing Zhao
Dongzhimen Hospital, Beijing University of Chinese Medicine
OBJECTIVES To investigate the effectivity and mechanism of Yiqi-
huoxuejiedu formula on inhibiting vascular remodeling, especially
adventitial remodeling.
METHODS SD rats weighing 380-450 g were chosen for a common
carotid artery model after balloon injury. Rats were administered the
medicines for 7 or 28 days. The slices were stained with haematoxylin
and eosin, Sirius Red, Masson and immunohistochemistry of smooth
muscle a - actin.
RESULTS 1. At 7 days after injury, the areas of neointima in the model
group and two treatment groups were larger than those of the sham
group (P < 0.01). The adventitial areas of the Yiqihuoxuejiedu formula
(0.2260.021 mm2) reduced compared with the model group
(0.2630.037 mm2). At 28 days after injury, the areas of neointima and
the whole vessel wall increased in the model group (versus the sham
group, P < 0.01). The Yiqihuoxuejiedu-treated rats had signiﬁcantly
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(0.1300.049 mm2), so did areas of the whole vessel wall (P < 0.05).
2. Arterial stenosis percentage in the model group and two treat-
ment groups increased compared with the sham group at 28 days after
injury. The Yiqihuoxuejiedu-treated rats had a lower percentage of
stenosis occupied by plaque (10.556.536%) than did the model rats
(22.859.763%).
3. At 7 days after vascular injury, positive a-SMA expression
decreased signiﬁcantly in themedia but increased in the neointima and
adventitia of the model group and two drug groups (versus the corre-
sponding layer of the shamgroup P<0.01). At 28 days after injury, there
was positive expression in themedia and neointima while there was no
expression in adventitia of the model and two drug groups. The Yiqi-
huoxuejiedu and Captopril rats had lower positive areas percentage of
a-SMA expression in the neointima than the model rats (P< 0.01).
4. A large amount of collagen accumulated in the vessel wall of the
model group (16.043.49%) compared with the sham group
(7.241.49 %) (P< 0.01). Collagen content of the two drug groups
diminished signiﬁcantly versus the model group (P <0.01). The Yiqi-
huoxuejiedu formula (10.332.43%) reduced collagen hyperplasia
more than in the Captopril group (13.134.70 %).
5. At 28 days after injury, the ratio of type I/III collagen in the
adventitia of the model group (4.260.39) obviously increased
compared with that of the sham group (1.780.13). The ratio in the
Yiqihuoxuejiedu group (1.920.67) was lower than that of the
Captopril group (3.590.84) and the model group (P< 0.01).
CONCLUSIONS Yiqihuoxuejiedu formula inhibits positive and nega-
tive remodeling by reducing hyperplasia in the adventitia in the early
stages and suppresses intimal proliferation, reduces the collagen
content and elevates adventitial compliance in the later stages.
Inhibiting proliferation and secretion of adventitial ﬁbroblasts is
characteristic of the formula. This study suggests a new comple-
mentary method for alternative treatment in the prevention of
vascular remodeling.
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Emerging Evidence for microRNAs as High Platelet Reactivity and Aspirin
Attenuates microRNA96 - Mediated Platelet Activation and Inﬂammation
During PMA-Induced Differentiation of K562 Cells
Luqiao Wang,1,2 Xiaoshu Cheng1
1Department of Cardiovascular Medicine, the Second Afﬁliated
Hospital to Nanchang University; 2Jiangxi key Laboratory of Molecular
Medicine, the Second Afﬁliated Hospital to Nanchang University
OBJECTIVES Platelet activation and immunization function regu-
lated by micoRNAs accounts for the increased incidence of athero-
sclerotic cardiovascular disease. But the exact mechanisms are
unclear. The aim of the present study was to investigate the molecular
mechanisms of platelet activation and inﬂammation regulated by
miR-34a/146a-induced miR-96 network in platelet and explore
whether aspirin attenuates platelet activation and inﬂammation in
vitro or not.
METHODS An in vitro megakaryocytic maturation and platelet for-
mation model, as measured by CD41 and CD61, has been established
by using K562 cells treated with phorbol 12-myristate 13-acetate (PMA)
induction. And then the mimics and inhibitor of miR-34a and miR-
146a were used to study the biological function of them, with a
particular focus on their regulatory roles on inﬂammatory cytokine
synthesis and platelet activation. The surface markers CD41, CD61,
CD62p and PAC-1 were measured by ﬂow cytometry. 100 mmol/mL
acetyl salicylic acid (ASA, aspirin) was used to treated platelets in
vitro.
RESULTS CD41 and CD61 surface expression followed different time
courses after treated with PMA. miR-34a and miR-146a were strongly
up-regulated during PMA-induced megakaryocyte differentiation of
K562 cells. A dramatically increased percentage of CD41- and CD61 -
expressing cells were induced with miR-34a and miR-146a mimics.
Their enforced expression in these cells signiﬁcantly increases the
percentage of CD62p and PAC-1 as measured by ﬂow cytometry.
miR-34a and miR-146a promoted the expression of platelet-speciﬁc
inﬂammatory cytokines of CD40L, CD62p, PAC-1 and TLR-4 and
vesicle-associated membrane proteins 8 (VAMP 8) at mRNA and pro-
tein levels. In addition, miR-34a and miR-146a slao inhibited miR-96
expression. And down-regulated miR-96 expression level could
strongly up-regulated the expression of CD40L, CD62p, PAC-1, TLR-4
and VAMP8. While, we observed that treatment of platelets with 100
mmol/mL ASA attenuates their expression.
CONCLUSIONS This study has demonstrated that miR-34a/146a-
induced miR-96 network can promote the platelet inﬂammation andactivation, which imply that these miRNAs might be Novel biomarkers
for high platelet reactivity. ASA could be beneﬁcial for suppressing
platelet inﬂammation and activation.
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Caloric Restriction Ameliorates Angiotensin Induced Mitochondrial
Remodeling and Cardiac Hypertrophy
Ping Li
Afﬁliated Hospital of Guiyang Medical College
OBJECTIVES To discuss Caloric Restriction Ameliorates Angiotensin
can induced Mitochondrial Remodeling and Cardiac Hypertrophy.
METHODS We used fourty 4-week-old double transgenic rats (dTGRs)
and 16 age-matched normotensive Sprague-Dawley (SD) rats
described elsewhere .dTGRs and SD control rats were divided into 4
groups to receive diet regimens for 4 weeks: (1) dTGR controls (n¼20);
(2) dTGRþCR (60% energy of ad libitum energy intake; n¼20); (3) SD
controls (n¼8); and (4) SDþCR (n¼8). Blood pressure recordings
measurement of vascular responses, echocardiography, assessment of
diastolic dysfunction, tissue harvesting, myocardial morphology.
Statistical Analyses Data are presented as meanSEM. Statistically
signiﬁcant differences in mean values were tested by ANOVA and the
Newman-Keuls post hoc test for comparisons of multiple groups. The
differences were considered signiﬁcant when P<0.05.
RESULTS CR effectively prevented Ang II - induced mortality in
dTGRs No SD rats died during experiment. CR did not signiﬁcantly
inﬂuence blood pressure or heart rate in dTGRs and SD rats CR
ameliorated Ang II - induced endothelial dysfunction in dTGRs. CR
decreased the body weight of both dTGRs and SD rats The food intake
(data not shown) and energy intake of CR rats were z60% of the
corresponding ad libitum control groups. Ejection fraction and frac-
tional shortening, 2 indicators of systolic function, were preserved in
dTGRs, compared with normotensive SD rats, whereas isovolumic
relaxation time was markedly longer in dTGRs, indicating diastolic
dysfunction.
CONCLUSIONS CR and decreased nutrient-sensing pathway activity
have been shown to increase life span and protect against diabetes
mellitus, cancer, and cardiovascular disease. and demonstrated that
CR improves the recovery of left ventricular function after ischemia/
reperfusion injury and limits infarct size via mechanisms associated
with AMPK activation.
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SCN10/NaV1.8 in Ganglionated Plexi Modulate Ventricular
Electrophysiological Properties
Baozhen Qi, Juan Xu, Haiqing Wu, Yu Ding, Yong Wei, Shaowen Liu
Shanghai First People’s Hospital, School of Medicine, Shanghai
Jiaotong University
OBJECTIVES Emerging evidences indicate that SCN10A/NaV1.8 is
present in intrinsic cardiac neurons and is protective against risk of
ventricular ﬁbrillation (VF) in the setting of acute myocardial infarc-
tion, but the exact role of NaV1.8 in cardiac electrophysiology remains
poorly understood. The present study was designed to investigate the
effects of blocking NaV1.8 channels in cardiac ganglionated plexi (GP)
on modulating ventricular electrophysiological properties in the
canine model.
METHODS Sixteen mongrel dogs were randomly enrolled. Right cer-
vical vagus nerve stimulation (VNS) was applied to determine its ef-
fects on the ventricular effective refractory period (VERP), action
potential duration (APD) restitution properties and APD alternans.
NaV1.8 blocker A-803467 (1mmol/0.5 mL per GP, n ¼ 8) or 5% DMSO/
95% polyethylene glycol (0.5 mL per GP, n ¼ 8, control) was injected
into the anterior right GP and the inferior right GP.
RESULTS The effects of VNS on the VERP, APD restitution properties
and APD alternans were signiﬁcantly eliminated at 10min, 35min, and
90min after A-803467 injection (P < 0.05 for all). In separate experi-
ments (n ¼ 8), A-803467 blunted the slowing of sinus rate with
increasing stimulation voltage of the anterior right GP at 10min after
local injection.
CONCLUSIONS Blockade of NaV1.8 channels suppresses the effects of
VNS on ventricular electrophysiological properties, most likely by
inhibiting the neural activity of the cardiac GP. This study not only
reveals a functional role for SCN10A expression in cardiac ganglion-
ated plexi but also identiﬁes NaV1.8 as a potential target for antiar-
rhythmic intervention aiming at modulating the neural control of the
heart.
